Comparative effects on intestinal absorption in situ by P-glycoprotein-modifying HIV protease inhibitors.
P-glycoprotein (P-gp) is made responsible for the limited oral bioavailability of P-gp substrates like peptidic HIV protease inhibitors (PIs). With respect to combined application of two PIs in antiretroviral regimes, we first investigated the influences on intestinal saquinavir uptake using different PIs in in situ perfusion studies. Perfusion experiments were carried out in three intestinal segments with P-gp substrates talinolol and saquinavir using fixed concentrations of PIs and with each varying concentrations in the jejunum and ileum. Furthermore, cellular uptake of fluorescent P-gp substrate rhodamine-123 and MRP-substrate carboxyfluorescein has each been quantified in P-gp and MRP-expressing cells by flow cytometry under co-administration of PIs. Increase of calculated permeabilities of P-gp-specific substrate talinolol was found under co-administration of both PIs, ritonavir and H17, with highest absorption rates in the ileal and colon segment. H17 proved to be a better P-gp inhibitor than ritonavir by resulting IC50 values and also in the cellular uptake of rhodamine. Similar increases of permeabilities in ileum and colon have also been found for saquinavir as P-gp as well as MRP-substrate with differences in the jejunal uptake, which was found higher for H17. Additional MRP-inhibitory activities of H17 were proved by increasing cellular uptake rates of carboxyfluorescein in MRP-expressing cells. The investigated PIs were characterized as effective P-gp inhibitors in the intestinal absorption of P-gp substrates. H17 showed MRP-inhibitory effects that also favor intestinal drug absorption of corresponding substrates. With respect to combined therapeutic application of PIs, compounds like H17 raise hopes for improved bioavailability of poorly absorbed compounds.